Background: Physical therapists working in the State of Kuwait are at risk of work-related musculoskeletal disorders (WMSDs). However, prevalence rates and risk factors are not well documented. The objective of this study was to determine the prevalence, characteristics, and impacts of WMSDs among physical therapists in the State of Kuwait.
Background
Work-related musculoskeletal disorders (WMSDs) are injuries that result from work events [1] . Physical therapists are often at risk for developing WMSDs because they are often involved in physically demanding and intense, repetitive tasks in their practices [2, 3] .The highest prevalence of WMSDs among physical therapists is reported to be in the lower back area [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] .
There is little information about the prevalence of WMSDs among physical therapists and other health care professionals in Kuwait. Two recent studies reported the prevalence of lower back complaints [10, 12] . They did not, however, report on other areas of the body. Shehab et al. demonstrated high lifetime prevalence (70%) of lower back pain among physical therapists due to improper body mechanics and faulty technique during the daily activities of patient handling [10] . Landry et al. investigated the prevalence and factors associated with low back pain (LBP) among health care providers in an urban orthopedic hospital in Kuwait [12] . The lifetime prevalence of LBP in their study was 70%. The factors associated with the LBP in their sample were the number of daily lifts and transfers performed by the health professionals [12] . These findings contradict the findings from other studies conducted worldwide [1, 4, 5, 11] .
Prevalence of neck, shoulder, elbow, hand/wrist, upper back, hip/thigh, knee, and ankle/foot WMSDs among physical therapists in the State of Kuwait remain unknown. Therefore, the objective of this study was to determine the prevalence, characteristics, and impacts of WMSDs in all anatomical areas of the body among physical therapists in the State of Kuwait. The findings from the study could help identify overall WMSDs among physical therapists and eventually contribute to the development of prevention and intervention strategies.
Methods

Participants
Physical therapists of all nationalities working in public or private practice in various specialties (e.g., neurology, cardiology, burn, orthopedic, geriatric, pediatric, etc.) in the State of Kuwait participated in this study. Only physical therapists with at least one year of work experience in their current work settings were non-randomly selected to participate in this study. All participants read and signed the informed consent approved by the Ethical Review Board of Kuwait University.
Instrument
A three-part, self-administered questionnaire was used in this study (Additional file 1). Part one collected the participant's personal characteristics and included questions about age, gender, family history, and exercise habits. Part two collected information on the participant's education and current work history. It included questions regarding level of education, duration of employment, working settings, and professional rank. Part three assessed occurrence of musculoskeletal complaints using a standardized Nordic questionnaire. This questionnaire divides the human body into nine anatomical regions (neck, shoulder, elbow, hand/wrist, upper back, lower back, hip/thigh, knee, and ankle/foot) on the basis of two criteria: regions where symptoms tend to accumulate and regions that are distinguishable from each other [13] . The questionnaire included a diagram with the anatomical regions clearly marked. Participants are asked whether they have or have had troubles in the indicated areas during the preceding 12 months [13] .
Procedures
Three hundred and fifty copies of the questionnaire were distributed among prospective participants who were recruited by convenience sampling. A trained physical therapists distributed the questionnaire. The physical therapists explained the questionnaire to each participant and provided a contact number in case further explanation would be required. The completed copies of the questionnaire were collected by the same physical therapist within one week. The study procedures was approved by the Ethical Review Board of Kuwait University.
Data analyses
Descriptive statistics were used to estimate the prevalence of WMSDs and demographic characteristics. Frequencies and cross-tabulations were used to compare musculoskeletal disorders prevalence between demographics (gender, age, etc.) and work history (experience,setting, specialty, etc.). Chi-square tests were also used to assess these relationships.Statistical significance was evaluated at α = 0.05.
Results
Of the three hundred fifty physical therapists, 222 (63%) physical therapists completed/returned the questionnaires. Ten questionnaires were excluded from analysis because participants had less than one year of experience in their current work settings. Thus, only data from 212 participants were used to calculate the prevalence rates. No one question was missing more than 5% of the responses. The time taken to complete the questionnaire was 10 to 15 minutes.
Participants description
There were more male than female physical therapists who participated in this study (Table 1) ; the mean age was 36.5 ± 9.1 years (range = 22-63 years). Most participants (80%) had lesser than 20 years of clinical experience, mean 14.0 ± 5.3 years ( Table 1 ). The majority of participants worked in government hospitals/schools (Table 1) . Orthopedics was the most common area of specialty (Table 1) . Seventy-one percent worked 40 hours a week or more (Table 1) . Twenty-six percent of participants were ranked as physical therapist practitioners, and the majority of participants held entry level degrees (84%) ( Table 1) .
Prevalence rate of WMSDs
The one-year prevalence of WMSDs among physical therapists in the study was 47.6%. Lower back complaint was the most common WMSDs ( Table 2 ). The prevalence of work-related lower back complaints was significantly associated with the participant's gender (p = .005), with more female than male reporting lower back complaints (Table 2) . Similarly, the prevalence of work-related lower back complaints was significantly associated with participants age (p = .01) and occurred more often in the younger age groups (20-40 years) ( Table 2 ). However, the prevalence of lower back WMSDs was not significantly associated with working venue, areas of specialty, working hours, or exercise habits (Table 2) .
Neck complaint was the second most prevalent WMSDs ( Table 2 ). The prevalence of neck WMSDs was significantly associated with gender (p = .0005), occurring more often among the female participants (Table 2) . However, age, working venues, areas of specialty, working hours, and exercise habits were not significantly associated with the prevalence of neck WMSDs ( Table 2) .
Prevalence of upper back (19%), shoulder (13%), hand/ wrist (11%), knee (11%), ankle/foot (6%), elbow (4%), and hip/thigh (3%) complaints followed lower back and neck WMSDs ( Table 2 ). The prevalence of the upper back, shoulder, hand/wrist, knee, ankle/foot, elbow, and hip/ thigh WMSDs were not significantly associated with participant's gender (except shoulder, p = .001) and age, work venues (except hand/wrist, p = .01), areas of specialty, working hours, or exercise habits ( Table 2) .
Characteristics of WMSDs
The majority of participating physical therapists had one to five episodes of neck, shoulder, elbow, hand/wrist, upper back, lower back, hip/thigh, knee, and ankle/foot WMSDs ( Table 3 ). The majority of WMSD episodes lasted 1-7 days (except elbow), for a total of fewer than 28 days (Table 3) . Pain was the most common complaint. This was followed by cramp/spasm and stiffness, and other symptoms varied (Table 3) . Symptoms developed gradually in most participants ( Table 3) .
The majority of participants who had neck, shoulder, hand/wrist, upper back, and lower back complaints received physical therapy while those with elbow, knee, Other areas of specialty include: general practice, maternity, and special needs school * Indicates significant association at α = 0.05. and ankle/foot complaints received no treatment (Table  3) . Participants with neck, shoulder, elbow, hand/wrist, and upper back WMSDs were generally seen by a physical therapist (Table 3) . On the other hand, those with hip/ thigh, knee, and ankle/foot WMSDs were usually seen by a specialist (Table 3) . Participants with lower back complaints were seen by both a physical therapist and a specialist (Table 3) .
Impact of WMSDs on participants' work
The majority of participating physical therapists made no changes in their work habits, area of practice, nor limited their patient contact as a result of their WMSDs. Most did not take sick leave. However, if sick leave was used, the work days missed ranged from one to seven (Table 4) .
Discussion
Prevalence rate and characteristics of WMSDs
WMSDs were common among physical therapists working in the State of Kuwait. However, the one-year prevalence rate of WMSDs reported by participants in our study was lower than most rates reported by physical therapists around the world [2, 3, 9] . We found that 47.6% of the participating physical therapists complained of WMSDs in at least one anatomical area. This was less than the prevalence reported in the United States (61%) [2] , Australia (91%) [3] , and Nigeria (91.3%) [9] . A possible explanation for this lower rate may be practice differences, with more physical therapist aides being available in the State of Kuwait to help with the varied workrelated tasks (e.g., lifting, transferring). Previous researches have linked manual therapy to WMSDs among health professional [2, 3, 11] . Because manual therapy techniques are not widely or commonly practiced in Kuwait, this could be another possible explanation for the lower rate of WMSDs. Our finding of higher lower back WMSD prevalence, followed by neck, upper back, shoulders, and hand/wrist complaints, is consistent with previous research [3, 7] . These findings correlate WMSDs to the particular therapeutic tasks performed daily by physical therapists (e.g., lifting, transferring, manual therapy) [2, 3, 6] . These tasks can put stresses on specific anatomical areas (e.g., lower back, neck, upper back, hand/wrist).
The one-year prevalence of lower back WMSDs in this study was 32%. This was less than the reported prevalence among physical therapists in the United States (45%) [2] , Nigeria (69.8%) [9] , the United Kingdom (37.2%) [7] , and Australia (62.5%) [3] . Similarly, we found that the one-year prevalence for the neck, upper back, shoulder, hand/wrist, knee, ankle/foot, elbow, and hip/ thigh complaints in this study was lower than reports from the United States, Australia, Nigeria, and the United Kingdom [2,3,7,9] .
Demographics, work settings, and exercise habits
There was no significant association between the participant's age and gender and the prevalence of elbow, upper back, hip/thigh, knee, and ankle/foot WMSDs in this study. However, the prevalence of lower back, neck, and shoulder WMSDs was associated with the participant's gender. In this study, we observed a significantly higher prevalence of lower back complaints among female (22.9%) than male (9.4%) physical therapists. Similarly, 17% and 12% of the female in our study reported neck and shoulder complaints, respectively, whereas 2.3% and 0.9% of the male reported these complaints. These findings were consistent with previous studies [2, 7, 9, 10] . Gender is considered a potential risk factor to develop WMSDs, since female tend to have a smaller body build [2] . In our study, the female participants had smaller body mass indexes (BMI = 26.4 kg/m 2 ) than the male (BMI = 27.3 kg/m 2 ). This is a disadvantage when handling and treating large patients. Pregnancy also appears to have contributed to the higher prevalence of lower back complaints. In this study, 39% of the female participants reported that their lower back complaints were associated with pregnancy.
The prevalence of lower back WMSDs was significantly associated with participant age. In this study, more than 26% of the participants between the ages of 20-40 years had lower back complaints, while only 5% of those older than 40 years did. This association between age and lower back complaints has also been reported in previous studies [2] [3] [4] 14, 15] . The high prevalence of lower back complaints among younger physical therapists could be associated with a lack of professional experience, knowledge and skills [1, 4] . Higher work load could be another explanation for the higher prevalence of lower back complaints in younger physical therapists. Moving out of direct patient care and into administrative positions, which are less physically demanding, could explain the lower prevalence of lower back complaints in our study's older age groups.
Except for hand/wrist complaints, the prevalence of WMSDs was not significantly associated with work settings (e.g., work venue, work hours, area of specialty). The increased prevalence of hand/wrist complaints among participants who work in rehabilitation hospitals may be explained by the frequently practiced manual therapy techniques. This finding supports the study of Bork and colleagues [2] . Bork et al. reported that physical therapists who routinely perform manual therapy were 3.5 times more likely to have wrist or hand symptoms than those who did not perform these techniques [2] .
The prevalence of WMSDs was not significantly associated with exercise habits. While physical therapists who reported that they exercise showed a higher rate of WMSD, it was not significant. These findings were not expected since exercise and physical activity promote and maintain health and fitness and prevent injury. Landry et al. found, however, that physical therapists in Kuwait with LBP tend to exercise less than those with no back problems [12] .
WMSDs' impact on work
In general, WMSDs' impact on work was minor. No more than 25% of the physical therapists took sick leave because of WMSDs. Physical therapists in this study reported no changes in their work habits, patient contact, or areas of practice. These findings were not consistent with previous research [3, 4] . Molumphy et al. found that 41% of physical therapists with work-related lower back complaints took sick leave [4] . Gromie et al. reported that one in six therapists changed settings or left the profession due to WMSDs [3] . The reason for these differences may be cultural, as most physical therapists in Kuwait choose to work for the government. This tends to be a more restrictive setting in terms of changing work habits or areas of practice or limiting patient contact. Another explanation might be the policies and protective measures followed by the physical therapists when lifting/ handling patients and using equipments. This might reduce the risk of injury rate, as reported [16, 17] .
In this study, the majority of participants with WMSDs were seen by a physical therapists. There is evidence that physical therapists tend to treat themselves or seek informal treatment from their colleagues [7] . This is consistent with our findings that more than 30% of the participants had physical therapy as their preferred treatment. This might also explain the lower number of missed work days.
Limitations
The main limitation of this study was the sampling technique (convenience sampling). This may have affected the generalizability of the findings. The study also relied on self-reported data, and participants may not have recalled all incidents of WMSDs. Further, participants may have underestimated their injuries in order to avoid being stereotyped by their superiors or being viewed negatively based on their history of injuries, which may affect promotion or future of employment opportunities. The study did not investigate the inter-relationship between musculoskeletal disorders and risk factors such as physical load, psychosocial load, and general health status. This, however, is the topic of ongoing research.
Conclusion
There were three key findings in our study: 1) one-year prevalence of WMSDs among physical therapists in the State of Kuwait was common, with the lower back affected most. This was followed by neck, upper back, shoulder, hand/wrist, knee, ankle/foot, elbow, and hip/ thigh areas; 2) WMSDs were not related to the participant's demographics (except neck, shoulder, and lower back), work settings (except hand/wrist), and exercise habits; and 3) work duties were not affected by musculoskeletal disorders. These findings underline the importance of having WMSDs education and prevention programs in the State of Kuwait. The availability of and early access to treatment and prevention programs may prove affective in reducing these injuries.
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